The endoplasmic reticulum of mung-bean cotyledons : Biosynthesis during seedling growth.
Germination and seedling growth of mungbean (Vigna radiata (L.) Wilczek) are accompanied by the incorporation of radioactive amino acids, glycerol, galactose, and glucosamine in an organelle fraction of the cotyledons which co-equilibrates with NADH-cytochrome-c-reductase activity at 1.13 g·cm(-3) on isopycnic gradients containing 1 mM EDTA. Up to 20% of the newly synthesized proteins accumulate in this organelle fraction. The organelle fraction has been identified as rough endoplasmic reticulum (ER) on the basis of its increased density (1.16 g·cm(-3)) when 3 mM MgCl2 is included in all media. Seedling growth is also accompanied by a marked rise (more than 5-fold) in ER-associated NADH- and NADPH-cytochrome-c-reductase activity, and by the incorporation of(59)Fe into ER-associated heme. Other manifestations of the reorganization of the ER in the cotyledons include a relative increase in membrane-associated RNA (from 12% of total RNA after 12 h of imbibition to 23% after 6 d of growth), and a change in the pattern of polypeptides associated with the ER. These results provide further evidence for the extensive reorganization of the ER of the cotyledons which accompanies seedling growth. The reorganization includes the simultaneous breakdown of the pre-existing tubular ER and the biosynthesis of new ER components.